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A B S T R A C T
Introduction: The aim of this article was to provide more insight into the role of
alcohol in the east–west disparities in mortality against other socio-economic
factors, and to trace and compare mortality trends in Poland to the Baltic
countries (Estonia, Latvia, Lithuania), Western Europe (EU15) and Belarus, to
understand persisting health inequalities across Europe better.
Methods: The paper uses mostly data from the Health for All Data Base (HFA)
and European Detailed Mortality Database (EDMD). The WHO Global Health
Observatory (GHO) data repository was used to calculate unrecorded alcohol
consumption. In particular, life expectancy and standardised mortality rates per
100 000 inhabitants aged 25–64 for circulatory system disease, chronic liver
diseases and cirrhosis and external causes of injury and poisoning were analysed.
Long-term trends of more than 30 years were used. For the presentation of
trends, a three-year moving average was adopted.
Results: Since the 1970s, life expectancy in EU15 has remarkably increased
compared to other parts of Europe. At the beginning of 1970s it was only 2–3
years longer than in Poland or the Baltic Republics. Recently, life expectancy for
men in EU15 is 11 years longer than in Belarus, 6–10 years than in Baltics and
5 years than in Poland. Also other indicators confirm a health gap such as
diseases of the circulatory system, chronic liver diseases and cirrhosis and injuries
and poisoning due to alcohol.
Conclusions: East–west economic and social inequalities that make the physical
and social environment less safe for both sober and intoxicated individuals,
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The health consequences of the fundamental
transitions in Eastern Europe have been a subject
of political concern and research interest since the
mid-1990s [1, 2]. Rapid changes in political system
from domination of one-party to pluralist democracy
and from centrally planned to market-orientated
economic models had enormous impact on the lives
of hundreds of millions Eastern Europeans [3]. Poland
and Baltic states chose a more radical path for
economic and political change to Belarus, which
preserved the domination of state-owned enterprises,
a high degree of government intervention in
employment, wages and output as well as high level
of social transfers [4].
Despite numerous advantages, the cost of trans-
formation was very high indeed, in particular in the
1990s. Deep economic recession, growing unem-
ployment and destabilisation of the State including
its security arm led to a wave of other problems like
poverty and crime documented in existing statistics
[5] as much as in public perception. The Baltica
survey run in all countries around the Baltic Sea in
1994 found that the majority of people living on the
southern Baltic shores from St. Petersburg, over
Estonia, Latvia, Lithuania to Gdansk region in
Poland had not noted any positive changes at
individual, local community and country levels.
According to survey respondents, the prevalence of
all major health and social problems increased
during transformation including alcoholism,  drug
particularly from highly marginalised social segments, have reinforced the
existing health gap.
© 2016 Institute of Psychiatry and Neurology. Production and hosting by
Elsevier Sp. z o.o. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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S T R E S Z C Z E N I E
Wprowadzenie: Celem artykułu było pokazanie – na przykładzie trendów
w trzech krajach bałtyckich (Estonii, Łotwie, Litwie), Polsce, krajach „starej”
Unii Europejskiej (EU15) i Białorusi – jaką rolę w powstawaniu różnic
w umieralności między krajami wschodniej i zachodniej Europy pełni alkohol
i czynniki społeczno-ekonomiczne. Celem było także lepsze zrozumienie
utrzymujących się nierówności zdrowotnych.
Metoda: W artykule wykorzystano bazy danych Health for All (HFA)
i European Detailed Mortality Database (EDMD), do analizy nierejestrowanej
konsumpcji alkoholu – dane Global Health Observatory (GHO). Analizowano
wskaźniki oczekiwanej długości życia i standaryzowane wskaźniki zgonów
z powodu chorób układu krążenia, chorób wątroby i zewnętrznych przyczyn,
takich jak urazy i zatrucia, na 100 000 mieszkańców w wieku 25–64 lata. Do
prezentacji trendów użyto trzyletniej średniej ruchomej.
Wyniki: Na początku lat 70. oczekiwana długość życia w krajach EU15 była
tylko 2–3 lata dłuższa niż w Polsce czy krajach bałtyckich. W ostatnich latach
średnia długość życia mężczyzn w EU15 jest 11 lat dłuższa niż na Białorusi, 6–10
lat niż w krajach bałtyckich i 5 lat niż w Polsce. Również pozostałe wskaźniki,
takie jak zgony z powodu chorób układu krążenia, chorób wątroby oraz urazów
i zatruć spowodowanych piciem alkoholu, zdają się potwierdzać te różnice.
Wnioski: Związane z alkoholem nierówności zdrowotne między Wschodem
i Zachodem Europy są wzmacniane przez społeczno-ekonomiczne nierówności.
Sprawiają one, że warunki życia są mniej bezpieczne zarówno dla osób
trzeźwych, jak i nietrzeźwych, w szczególności dla osób dotkniętych społecznym
wykluczeniem.
© 2016 Institute of Psychiatry and Neurology. Production and hosting by
Elsevier Sp. z o.o. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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others [6].
Several research projects investigated the acute
mortality crisis of the beginning of the 1990s in the
former Soviet European republics – Belarus, Estonia,
Latvia, Lithuania, Moldova, Russia and Ukraine [7–
9]. It was found that the first five years of
transformation witnessed over three million pre-
mature deaths [2]. In less than ten years, male life
expectancy declined by 5 years, in particular in
Russia and Latvia where it dropped below 60. The
gender gap in life expectancy, which narrowed to
8 years during perestroika, increased to 12 at the
beginning of the 1990s and continues to be over
10 years until today. On the other hand, Poland,
which also underwent a radical transition towards the
market economy, increased its life expectancy in the
1990s despite a small decline for just two years in
1990–91 [10].
The European Union as a whole is the biggest
producer and consumer of alcohol and its impact on
overall mortality is substantial [11, 12]. Alcohol can
be blamed for 13.5% of all deaths in EU in the
population aged 20–64, which is population in its best
drinking age [13]. In whole of the EU, more than 30%
of liver cirrhosis premature deaths are attributed to
alcohol consumption [14]. In Europe, alcohol-
attributable injury mortality is almost five times
a more common cause of death among man than
women (26.8% and 5.9% respectively). It has been
estimated that in Baltic States mortality due to
alcohol as an attributable cause is more than four
times higher for men and almost three times for
women compared to EU15.1 In extreme cases, this
discrepancy may be as high as 11-fold (e.g. in
Holland, male alcohol attributable mortality was
23 per 100 000 while in Estonia 259 per 100 000 men)
[15, 16].
The aim of this article was to provide more insight
into the role of alcohol in east–west disparities in
mortality against other socio-economic factors, and
to trace and compare mortality trends in three Baltic
countries (Estonia, Latvia, Lithuania) to Poland,
Western Europe (EU15) and Belarus in order to
understand persisting health inequalities across
Europe better.
Material and method
This paper draws data mostly from the Health for
All Data Base (HFA) [17] as regards life expectancy
and recorded alcohol consumption, and from the
European Detailed Mortality Database (EDMD)
[18] as regards standardised mortality rates per
100 000 inhabitants, offered by the WHO Regional
Office for Europe. The latter database provided
mortality data for 25–64 years olds, who consume the
lion's share of alcohol. To calculate unrecorded
alcohol consumption Global Health Observatory
(GHO) data repository of WHO were used.
Life expectancy figures are presented first in our
analyses due to their role in public debate. Neverthe-
less, it is noted that life expectancy is affected by
infant mortality, which has very little to do with
alcohol consumption.
Standardised mortality rate allows direct inter-
country comparison as it controls for size of
population and its age structure. For the analysis
of standardised death rates (SDR), we used long term
trends between 1980 and 2013. In the case of other
indicators, time trends also last more than 30 years.
The data were collected from WHO databases
between March and November 2016.
Male mortality is presented separately due to the
large gender mortality discrepancies in general and
alcohol-related mortality in particular affected by
higher alcohol consumption among men. In
addition, a male/female gender gap was calculated
for life expectancy and selected mortality rates by
subtracting respective rates. It was assumed that the
higher the gender gap, the higher the alcohol
involvement, as women drink several times less
compared to men [19]. The following death causes
are considered due to the assumed significant
alcohol attribution:
– circulatory system diseases,
– chronic liver diseases and cirrhosis,
– external causes of injury and poisoning.
These three causes of death were selected due to
their high share in overall mortality and all alcohol
attributable deaths. According to “Global status
report on alcohol and health” [20], deaths due to these
three causes represented almost three quarters of all
alcohol attributable mortality world-wide including
deaths due to diseases of circulatory system that
1 EU15 consists of members of European Union which joined
EU prior to large enlargement in 2004. Following countries are
included: Austria, Belgium, Denmark, Finland, France,
Germany, Greece, Ireland, Italy, Luxembourg, the
Netherlands, Portugal, Spain, Sweden, United Kingdom.
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16.2% due to chronic liver diseases and 25.1% due to
external causes (intentional and unintentional inju-
ries).For the presentation of trends based on European
Detailed Mortality statistics, a three-year moving
average was used to avoid a biased picture caused by
random annual fluctuations.
Results
Life expectancy
The great east–west health disparities in Europe
are not permanent. As shown in Figure 1, in the
beginning of the 1970s male life expectancy in EU15
(68.8 years) was only 2–3 years longer compared to
Poland (66.6) or the Baltic Republics (65.4–66.6
years) while female life expectancy differed by less
than two years (74.9 vs 73.2, 74.1–74.8 years
respectively). Since then, life expectancy in Western
Europe has tended to grow steadily to reach 79 years
for men and 84 for women in 2013 while in Eastern
Europe it levelled off for about the next 20 years.
Since the beginning of the economic transition, life
expectancy in Poland has increased by five years
narrowing the gap to EU15 to 6 years for men and
3 years for women. In the Baltic countries, it fell
rapidly at the end of the 1980s and at the beginning of
the 1990s by 5–7 years to hit the bottom in 1995 and
then it started to increase. Nevertheless, the gap in
male life expectancy between EU15 and Baltic
countries is still large, ranging from 8 to 10 years.
Developments in Belarus were even more dramatic.
Life expectancy dropped there as in Baltic countries
and then stabilised at very low level for men of
63 years. In 2014, expected life for men in Belarus is
2–4 years shorter compared to its Baltic neighbours,
almost 6 years shorter than in Poland and 11 years
shorter than in EU15.
As a rule, women live longer than men in
contemporary societies. For the last three decades
this gender gap had been relatively stable in EU15,
with a slow downward trend from about 7 years in
1980 to less than 6 years in 2013 (Fig. 2). The
relatively stable trend also prevailed in Poland,
where the gender gap oscillated at about the 8-year
level. However, it strongly fluctuated in the
remaining studied countries suggesting strong
alcohol involvement, reaching a peak of 12–14
years in the three Baltic countries and Belarus in
the mid-1990s. It then stabilised at the high level of
10–12 years for next ten years. Only the more
recent years of economic crisis witnessed symptoms
of decline.
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Fig. 1. Male life expectancy at birth (in years); source: [17]
Ryc. 1. Oczekiwana długość życia przy urodzeniu mężczyzn (w latach)
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Fig. 2. Life expectancy gender gap at birth (in years); source: [17]
Ryc. 2. Różnice w oczekiwanej długości życia między kobietami i mężczyznami (w latach)
Fig. 3. Circulatory system disease mortality in males aged 25–64, SDR (Standardised Death Rates) per 100 000; source: [18]
Ryc. 3. Zgony z powodu chorób układu krążenia wśród mężczyzn w wieku 25–64 lata, SDR (Standaryzowane współczynniki zgonów)
na 100 000
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Circulatory system diseases
Mortality rates due to diseases of circulatory
system are reflection of trends in life expectancy.
Since the beginning of the 1970s, when east–west gap
was insignificant or non-existent, the male mortality
has tended to decline in EU15 (Fig. 3). Eastern
European Countries (EEC) in point witnessed
opposite slowly increasing trend until the eve of
economic and political transition when mortality due
to the diseases of circulatory system had rapidly
grown. In Poland mortality peaked in 1991, and since
then has declined for over 20 years to follow. In Baltic
countries much higher peak was reached about the
mid-1990s to be followed by decreasing trend for few
years to come. The beginning of the 21st century
witnessed a new increase, in particular in Latvia and
Lithuania which lasted until 2007. In Belarus
mortality had grown until the mid-2000s. Currently,
Belarusian men are four times more likely to dye due
to diseases of circulatory system compared to men
from EU15, two times more compared to Polish men
and about one third more likely than men from the
Baltic countries. Nevertheless, the second half of the
2000s witnessed clear decline with particular impetus
in Baltic States and Belarus. Despite relative
improvement in Poland and the Baltic countries
mortality rates there are two and three times higher,
respectively compared to EU15.
Our focus on men mortality is explained by the
fact that male mortality due to alcohol attributable
causes is much higher than female. In a case of
circulatory system diseases mortality among men is
about three times higher than among women but in
Eastern European countries gender ratio tended to
grow approaching four. Of particular indicative
value, however, is gender gap in circulatory system
diseases mortality which reached its peak in the mid-
1990s ranging from about 100 deaths per 100 000 in
EU15, over 250 in Poland, between 300 and 400 in
Lithuania, Estonia, Belarus and close to 500 in Latvia
(Fig. 4). After that peak, declining trends emerged in
all Eastern countries other than Belarus, where the
Fig. 4. Circulatory system disease mortality gender gap in 25–64 year olds, SDR per 100 000; source: [18]
Ryc. 4. Różnice między kobietami i mężczyznami w zgonach z powodu chorób układu krążenia wśród osób w wieku 25–64 lata, SDR
na 100 000
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The mid-2000s also saw a next peak in Lithuania and
Latvia while Poland and Estonia continued their
declining trend.
Chronic liver diseases and cirrhosis
The beginning of the 1970s witnessed a deep gap in
chronic liver mortality. For both genders, mortality
rates were twice as high in Western Europe as in
Poland (Fig. 5). Since then, mortality in Western
Europe tended to decline in contrast to the East.
During the transition period, Poland, Latvia and
Belarus increased chronic liver disease male mortality
twofold, it increased fourfold in Estonia and almost
fivefold in Lithuania. Nevertheless, these high rates
dropped in the mid-2000s while still remaining at
a high level by EU15 standards where respective rates
are 2–4 times lower.
As shown in Figure 6, contribution of alcohol to
liver diseases mortality fluctuated over time as the
gender gap changed sharply within as well as across
individual countries. Similarly to trends in mortality
rates, in the East the gender gap tended to grow until
the mid-2000s and then began to decline in contrast
to EU15 where a long declining trend continued
narrowing the gender gap. It is worthwhile stressing
that while the gender gap, which is lower in mortality
due to liver diseases compared to circulatory system
diseases in terms of a number of deaths per 100 000, the
gender mortality ratio is similar ranging from 2 to 3.5.
External causes of injuries and poisonings
As can be seen from the Figure 7, the three Baltic
states as well as Belarus clearly reduced male
mortality due to external causes in the mid-1980s
only to experience a noticeable increase by the mid-
1990s. The male mortality gap between e.g. Estonia
and Latvia on the one hand, and EU15 on the other
was almost threefold in 1987 and more than sevenfold
in 1994. Since then, mortality due to external causes
fell sharply there to stabilise in the beginning of the
first decade of the 21st century and to decrease
systematically in more recent years. However, its
level is still very high by European standards.
Currently, male mortality in the three Baltic states
is almost two times higher compared to Poland and
4–5 times higher than in EU15. Similarly to mortality
due to circulatory system diseases failure, mortality
Fig. 5. Chronic liver disease and cirrhosis mortality in males aged 25–64, SDR per 100 000; source: [18]
Ryc. 5. Zgony z powodu chorób wątroby i marskości wątroby wśród mężczyzn w wieku 25–64 lata, SDR na 100 000
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a relatively better situation some twenty years ago,
reveals the highest rates.
In contrast to their eastern neighbours, male
mortality due to external causes in Poland tended to
decline parallel to EU15, apart from a short period of
increase at the beginning of the 1990s. Nevertheless,
Polish male mortality is still twice as high as in EU15
and the gap existing for last three decades does not
seem to be narrowing.
The gender gap in Figure 8 shows that fluctuations
in women mortality trends are very similar to those
among men albeit at much lower level, which may
suggest changes in alcohol consumption levels could
have also affected women mortality. Nevertheless, in
all studied countries, including EU15, men die three–
four times more frequently due to the external causes.
Recorded and unrecorded alcohol consumption
There is convincing evidence that alcohol con-
sumption increased in all studied countries in the
1990s, in particular compared to EU15. As shown in
Figure 9, between 1990 and 2011, recorded alcohol
consumption increased by 80% in Belarus, almost
70% in Lithuania, 50% in Latvia, almost 30% in
Estonia and less than 20% in Poland while in contrast
in EU15 it decreased by 20%.
Figure 9 does not consider very high levels of
unrecorded consumption that were much higher in
the 1990s than in the 2000s presented in Figure 10 and
could have affected mortality rates in the 1990s even
more than recorded consumption [21].
Discussion
The purpose of this article was to provide more
insight into the possible role of alcohol in the east–
west mortality disparities and to trace and compare
mortality trends in three Baltic countries (Estonia,
Latvia, Lithuania) to Poland, Western Europe
(EU15) and Belarus, which would help to understand
persisting health inequalities across Europe better.
The data presented in this study shows that despite
declining indicators in the last 30 years, in terms of
causes of death like diseases of the circulatory system,
Fig. 6. Chronic liver disease and cirrhosis mortality gender gap in 25–64 year olds, SDR per 100 000; source: [18]
Ryc. 6. Różnice między kobietami i mężczyznami w zgonach z powodu chorób wątroby i marskości wątroby wśród osób w wieku
25–64 lata, SDR na 100 000
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and poisoning, the former Soviet countries still record
a large health gap to the EU15. The three Baltic states
which joined European Union in 20042 still manifest
mortality levels close to Belarus while some other
Eastern European countries like Poland are much
more advanced in closing the health gap with the old
EU countries. Greater differences in mortality
between countries were observed as regards men
while differences among women are much smaller.
A number of potential interpretations have been
offered to explain these trends. The most tempting is
associated with stress of transition, which may
increase the risk of circulatory system diseases and
is very likely to be reinforced by increased alcohol
consumption with the apparent purpose of reducing
this stress [2, 22, 23]. Another attributes the gap to
prevailing drinking patterns in the Baltic States where
lesser frequency is associated with high one-occasion
intake, which increases circulatory system diseases
risk as well as risk of injury due to higher level of
intoxication [24]. And finally, as argued by Zatoński,
“a major cause of the health gap results from poor
health infrastructures in some of the EU10 countries,3
including (. . .) a focus on epidemiology of communi-
cable diseases as opposed to non-communicable
diseases, (. . .) a lack of understanding and access to
evidence-based medicine and a lack of effective public
health interventions” [16: p. 20].
While discussing the east–west health gap in
Europe, the parallel gap in economic and human
development cannot be forgotten. The three Baltic
States as well as Poland belong to the six poorest
countries within EU [25]. Even when purchasing
power is considered, GDP is below 26,000 dollars per
capita while in Belarus it is approx. 18,000 dollars.
In EU15 countries, the average GDP is about one
and a half times as high and more than twice as high
as in Belarus. Another indicator of economic and
human development elaborated by United Nations
Fig. 7. External-cause injuries and poisoning resulting from alcohol use mortality in males aged 25–64, SDR per 100 000; source: [18]
Ryc. 7. Zgony z powodu urazów i zatruć spowodowanych piciem alkoholu wśród mężczyzn w wieku 25–64 lata, SDR na 100 000
2 Countries that joined EU in 2004 including Cyprus, Czech
Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland,
Slovakia, Slovenia. 3 See footnote 2.
Fig. 8. External-cause injuries and poisoning resulting from alcohol use mortality gender gap in 25–64 year olds, SDR per 100 000;
source: [18]
Ryc. 8. Różnice między kobietami i mężczyznami w zgonach z powodu urazów i zatruć spowodowanych piciem alkoholu wśród osób
w wieku 25–64 lata, SDR na 100 000
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opment Index (HDI) that combines GDP, life
expectancy and literacy levels, also shows that Baltic
states and Poland are inferior to EU15 in this respect
with Belarus with the lowest HDI of all.
A lower level of economic and human develop-
ment may have a significant impact on mortality in
general and on alcohol-attributable mortality in
particular. Lower GDP implies a higher level of
poverty, and lower budget revenues result in smaller
State spending on health care and infrastructure [3,
26]. Modern, well-equipped accessible health care
may be of paramount significance in reducing
circulatory system disease and injury mortality.
Costly liver transplants may save people's lives
including those of heavy drinkers. The physical
environment in which one has to live is becoming less
secure. Pedestrians are often forced to walk in streets
and roads due to lack of pavements, roads are not
well maintained and majority do not protect against
head-on collisions. In addition, motor vehicles are as
a rule older and not well maintained. Also, the
environment where one lives, works and spends free
time is not as safe as in better-off countries. All in all,
the normal environment increases the risk of
accidents and injury for a sober person and to
a much greater extent for intoxicated individuals.
Relatively lower GDP is often combined with
that measures social distribution of wealth is around
354 in the two Baltic States – Latvia and Lithuania
compared to 30 in EU15 [25]. This leads to increasing
social marginalisation that is not addressed by the
State. Marginalised populations, including ethnic
minorities, which represent a significant proportion
in the Baltic States, are potential victims of alcohol-
related harms including poisoning from non-beverage
alcohol, freezing while intoxicated and becoming
object of violence [28]. The general feeling of
insecurity, including employment and housing is very
likely to result in stress with direct impact on
circulatory system diseases on the one hand, and
with growing demand for alcohol used as self-
medication in mental distress on the other.
Increasing use was not curbed by poverty or high
prices as the affordability of alcohol has tended to
grow and its relative prices became the lowest in
decades: e.g. Figures 11 and 12 [29–33]. This
economic phenomenon can clearly be attributed to
the transition to the market economy, with the initial
adoption of a purely laissez faire approach abandon-
ing alcohol monopolies and dismantling existing
alcohol control systems. The legal privatised market
competition that already lowered alcohol prices was
reinforced by the illicit supply of even cheaper black
0.00
20.00
40.00
60.00
80.00
100.00
120.00
140.00
19
90
19
91
19
92
19
93
19
94
19
95
19
96
19
97
19
98
19
99
20
00
20
01
20
02
20
03
20
04
20
05
20
06
20
07
20
08
20
09
20
10
20
11
20
12
Vodka (0.5
litre)
Beer (5 li tre)
Fig. 11. Affordability of alcohol in Poland (number of units average monthly pay can buy), in the 1990–2012; source: [29]
Ryc. 11. Dostępność ekonomiczna alkoholu w Polsce (liczba jednostek, jaką można kupić za średnie miesięczne wynagrodzenie) w
latach 1990–2012
4 Gini coefficient scale from 0 to 100. The higher the Gini
ex, the greater the income inequality in a country.higher economic inequalities [27]. The Gini coefficient ind
J. Moskalewicz et al. / Alcoholism and Drug Addiction 29 (2016) 209–222220market alcohol. Effective control of illicit supply was
next to impossible as a large proportion of illicit
alcohol was distributed through a dense network of
multiplying legal outlets. Also previous limits in
hours of operation were abolished [34, 35].
Similarities between the three Baltic States and
some distinct features of Belarus and Poland are
related to different dynamics of transition, level of
inequality, size and position of ethnic minorities and
the specifics of alcohol policies. Of particular
attention should be the changes in alcohol-related
mortality after the economic crisis in the late 2000s.
The recent experiences of the Baltic States and
Belarus, where alcohol consumption and problems
went down after the 2008 financial crisis, confirm
once more and again the strength of interplay of
general economic factors and specific alcohol policy
measures. Re-introduction of alcohol control policies
in all four countries combined with declining
purchasing power produced beneficial health effects
in contrast to the beginning of the 1990s [36–39].
The analysis presented in this paper suggests the
impact of alcohol consumption on mortality, in
particular during rapid socio-economic transition. In
addition to determinants focused upon in other
studies, this paper suggests the impact of more
general factors such as level of wealth expressed by
Human Development Index (HDI) and Gross
Domestic Product (GDP) and its distribution
summarised by the GINI index. Both factors may
have affected general mortality and alcohol-related
death rates.
This manuscript is an elaborated version of an earlier
paper presented at the 35th Annual Symposium of the
Kettil Bruun Society in 2009.
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